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Background: Iodine deficiency disorder is common public health problem in developed and developing countries. In Worldwide, nearly 
70% of the households only using adequate iodized salt in their regular food. To estimate the household salt utilization, prevalence of goiter, 
status of iodine deficiency disorder, and to find the iodine level at household level in the study areas. 

Materials and Methods: We have done a community-based observational study on IDD in the coastal areas of Villupuram District, Tamil 
Nadu with examined households salt in 1233 households in selected eight villages. All data were analyzed using Chi-Square test. p— 
value<0.05 was considered as statistically significant. 

Results: Totally 1233 households were recruited and incorporated in this study. Among 1233 households, male 385 (31.2%) and female 
848 (68.8%). The male and female age-group was showed statistically highly significant association with p<0.01. Out of 1233 individuals, 
141 (11.4%) were found as total goiter. The prevalence of goiter was 105 (12.4%) in female than male was 36 (9.4%) and no statistical 
association between gender among goiter prevalence (p>0.05). 

Conclusion: From our present study findings, we have concluded that majority of the study population was used iodized salt in their regular 
food. But, very less adequately iodized salts were available nearby study areas. Nevertheless, majority of the households didn’t know about 
the benefits about the usage of iodized salt. Health education is needed in to the shopkeepers and local vendors. This will be conducted by 
non-Governmental organization, Government organization and other nearby medical colleges. 
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Introduction 


Iodine is a very important vital micronutrient in human food in their routine life and it needs to produce thyroid hormones. It is needed in all 
stages of life. [1] In Worldwide, nearly 70% of households only use adequate iodized salt in their daily food. [2, 3] Changes needed 
immediately in the iodized salt coverage among countries. [4] India is the first nation to initiate salt with iodized salt but there are some big 
problems in implementing it through the National programme. So, ensuring the availability of iodized salt, utilization through monitoring 
systems. [5] In another one review on the National coalition for sustained optimal iodine intake by Yadav et al [6] has reported India could 
achieve universal salt iodization by 2015. 

Iodine deficiency in a household's salt is affecting a child's growth, intelligence quotient (IQ) level and in many ways. [7] The consumption 
of iodine per day for up to 6 months, infants up to | years, up to 8 years, up to 13 years, up to 18 years and adults is 110, 130 mcg, 90 mcg, 
120 mcg, 150 mcg and 150 mcg respectively. [8] Iodized salt coverage was very low in Tamil Nadu. [9] If the pregnant women don’t consume 
the adequate level of iodine 250 g/per day [10] in their food as per WHO recommendation, then the fetal growth, child initial years’ growth, 
child’s brain development would be affected severely. Iodine is an important micro nutrient in food to the human brain development and 
reduce the abnormalities in the pregnant women, child bearing, enough children brain and IQ development. [25] We contacted this study to 
find the iodine content of household salt, its availability and its effect in the study areas of Tamil Nadu. Our study is the first study in this 
study area. Main objectives of the present study were to estimate the household salt utilization and availability of iodized salt, status of Iodine 
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Deficiency Disorder and among gender, and level of iodine content at 
households’ salt among coastal areas of population in Villupuram District, 
Tamil Nadu, India. 


Materials and Methods: 


Study design, area and period of conducted this study: We have done 
a community-based, cross-sectional study in the area of Anaichikuppam, 
Pondicherry Institute of Medical Science Rural Health Centre, 
Marakkanam block of Villupuram district, Tamil Nadu. The data was 
collected in the one-month period of February 2012. 


Allocation of households among study areas: We have collected 
information from 1233 households by using convenient sampling method 
and included in our present study. In this present study, we have randomly 
selected and included 8 villages out of 16 villages namely, Kil 
Pudhupattu, Koonimedu, Chettikuppam, Anumandai, Kil Pettai, 
Parichamedu, Alapakkam, and Orani as shown in Figure—1. 


Selection of study participants: We have recruited and included all 
individuals those were living in the Pondicherry Institute of Medical 


Figure—1 Distribution of villages in the study area 





Sciences, Rural Health Center, Anaichikuppam in Marakkanam. 
Development Block of Villupuram district, Tamil Nadu, India. 


Inclusion Criteria: In our study, we have incorporated all residents 
living in eight villages with one year and above aged >3 years. 
Because, what type of difficulties or effects would happen to the 
children with aged 3 or more. To be found by this study. Exclusion 
Criteria: Children with aged <3 years and those who were affected 
by chronic diseases and severe communicable diseases. 


Estimation of sample size for the study: As per existing literature 
by Roy et. al. [11] in his study he has found/explicated that the 
households with adequately iodized salt of >15 ppm was 62.4%, 
statistical power (8)=80%, allowable error (d)=5% and level of 
significant (a)=95%, the required sample size with formula, required 
minimum sample size (N) = 4pq/d* = 965 households. 


But we have included 1233 households in our study. One responsible 
person from each household was interviewed and recorded the usage 
of iodized salt in their respective households. 1233 individuals 


available at the time of face-to-face survey in these households were 
examined for goiter. 
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About the questionnaire: The questionnaire was framed by the 
faculties of the department and it had three parts. Part—A: Basic and 
Socio-demographic characteristics: name of village, household 
number, name of the family members, age, gender, religion, educational 
level, source of drinking water and the income of the family. Part-B: 
Grading of Goiter: The goiter grading of all the individuals available 
in the household was recorded. The questionnaire was tested properly 
and discussed through presented that in front of the Department 
faculties and in the institutional research committee members and 
corrected according to the comments. The examination was done 
respondents stood in front of the examiner, who looked carefully at the 
neck for any sign of visible thyroid enlargement. 


Grading of Goiter was graded according to the WHO classification 
as follows: 


Classification of Goiter grading of palpation [12] Grade: 0 No 
palpable or visible goiter; Grade-1: A goiter that is palpable but not 
visible when the neck is in the normal position; and Grade-2: A 
swelling in the neck that is clearly visible when the neck is in a normal 
position and is consistent with an enlarged thyroid when the neck is 
palpated a thyroid gland will be considered goitrous when each lateral 
lobe has a volume greater than the terminal phalanx of the thumbs of 
the subject being examined. Part-C: Iodine level of salt at household 
level: The household salts were tested for qualitatively on spot with 
MBI kit provided by Government of India and United Nations 
Children’s Fund (UNICEF) [13, 14, and 15]. The iodine concentration 
was recorded as 0, 7, 15, 30 ppm. 


Selection of participants: In the present study, we have approached 
1356 households in the 8 selected villages, 1233 households were 
recruited by face-to-face interviewed with pre-designed and pre-tested 
questionnaire in the local language TAMIL. Totally, 25 under graduate 
medical students those who were in the seventh semester were trained 
for two weeks by teaching staffs of Department of Community 
Medicine. Data were collected by trained students under the supervision 
of the Department of Community Medicine faculties, post graduate 
medical students, and with the help of interns and social workers of the 
RHC of PIMS. Study participants were the residents of the households 
those who were available using simple random sampling method at the 
time of survey. The response rate was 90.9%. 


Method of data collection: A house to house survey in the selected 
villages was done in one-month period. The purpose of the study was 
elaborately explained to the study participants. The consenting 
individuals were included in the study. The proper permission was 
obtained from the respective village administration officers and 
authorities before conducting our study. Data were collected only from 
the head of the family of each house at the time of data collection by 
using a structured questionnaire. Socio-economic status was determined 
using the Modified B G Prasad classification of socio-economic status 
2013. The revised Prasad’s Classifications based on 2013 was Social 
Class—I: 5113 and above; Social Class—II: 2557 — 5112; Social Class— 
Ill: 1533 — 2556; Social Class-IV: 767 — 1532; and Class—V: less than 
767. [16] Iodine level of salt: [17] By rapid kit testing, the level of 
Iodine =15 ppm then it is called adequately iodized salt and the level of 
Iodine <15 ppm then it is inadequately iodized Salt. 


The level of iodine is adequate in the food salt then only all free from 
some diseases like thyroid enlargement and goiter. 


Data Management and Statistical Analysis Used: The data were 
organized, compiled and formulated by Microsoft Excel 2010 [Office 
360, Microsoft Ltd., USA] and were analyzed by using statistical 
software SPSS 21.0 Version [IBM SPSS Ltd., USA]. The continuous 
variables were expressed using descriptive statistics like mean, and 
standard deviation and categorical variables were expressed using 
frequency and proportions. To find the association between gender and 
goiter by using bi-variate analysis chi-square test. p<0.05 was fixed 
as level of significant. 


Ethical consideration: Ethical approval was taken from the 
Institutional Ethics Committee of Pondicherry Institute of Medical 
Sciences, Pondicherry before conducting our study. Proper 
permission was obtained from the village administrative officer and 
village head to conduct our study. We have received written consent 
form each in-charge of the household in the study areas. We have 
explained in the local language TAMIL about the purpose of the study, 
its importance, potential risks and benefits of participating, procedure 
of maintaining confidentiality to all the study participants in this 
study. We didn’t get any type of financial from the parent institution 
or from any type of financial institution and we didn’t give any 
incentives to the study participants. Anonymity and confidentiality 
were ensured throughout the study 


Results: 


In this present study, we have visited and planned to conduct the study 
of totally 1356 households at the time of study period in the selected 8 
villages. But, totally 1233 households were selected from 8 villages. 
Out of 1233 households, 135 (10.95%) households were from Kil 
Pudhupattu, 422 (34.23%) Koonimedu, 86 (6.97%) Chettikuppam, 
233 (18.89%) Anumandai, 156 (12.65%) Kil Pettai, 118 (9.57%) 
Parichamedu, 37 (3.00%) Alapakkam, and 46 (3.74%) households 
from Orani were interviewed by house-to-house survey were 
randomly selected and included in our present study as shown in 
Figure — 1. In that, 95 houses were locked due to unavailability of 
individuals and 28 household’s in-charge refused to participate in our 
study. So, finally we have selected and incorporated 1233 households 
in our study. Hence, the non-response rate of our study was 
2.2%. After this elimination of these, we have selected and included 
1233 households in our main study. From these households we have 
interviewed 1233 individuals as shown Figure—2. 


Basic socio-demographic variables of the study population: Totally 
1233 households were recruited and incorporated in this study. Out of 
1233 households, each one house, one responsible person (head of the 
house) was selected and _ collected the data through 
questionnaire. Among 1233 households, male 385 (31.2%) and 
female 848 (68.8%). In our present study, sex-ratio was 1:2.2. Most 
of the respondents were female gender and study participants were 
lying in the age-group in between 21—50 years and very few 20 (1.6%) 
in the age-group of 61 and above. The association between age-groups 
and gender was shown statistically highly significant with p-value = 
0.006 (p<0.01). 
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In 1233 surveyed households, 975 (79.1%) were Hindus, 230 (18.7%) 
were Muslims, and 28 (2.3%) Christian. The water sources of the 
households bore well, piped water (provided by metro water supply of 
Tamilnadu), hand pump and mineral water. The major sources of 
drinking water were well 567 (46.0%). According to socio-economic 
status, more than half of the households were under the middle class 
and more than 1/4" of households was under the lower middle class. 
Very few of the households were under the upper-class group as per 
the Modified BG Prasad Classification 2013. 


Status of iodine deficiency disorder level among households: 
Among 1233 individuals were spot examined by MBI kit for iodine 
deficiency disorder. Total goiter (Grades 1 & 2 combined) prevalence 
(TGP) was 141 (11.4%). The prevalence of goiter was 12.4% in 
females than male was 9.4%. But there was no statistical association 


between gender among goiter prevalence Chi-Square value = 1.137 
with p-value = 0.980 (>0.05) as shown in Table — 1. 


Utilization of iodized salt in the study areas among households: 

In 1233 households, majority 874 (70.9%) households hadn’t known 
about the benefits about the usage of iodized salt in their regular food 
and 359 (29.1%) households responded to the perceived benefits of 
using iodized salt. 238 (19.3%) of the households that used iodized 
salt was good for their health. 28 (2.3%) respondents felt that the 
iodized salt is clean as compared to non-iodized salt. It was 
interesting to note that 15 (1.2%) respondents were aware of the 
importance of iodized salt in brain development in children, and 
physical growth of children. Another 12 (1.0%) were answered its 
use is good during pregnancy in women. 8 (0.6%) were to prevent 
illness, 6 (0.5%) were it added taste to their food, 


















































Table: 1 Distribution of age-groups among gender for goiter examination (N=1233) 
Gender 
Chi- FS ee Total Goiter Rate 
Age— Groups Male Female Square oe N (%) 
(in years) 385 (31.2%) 848 (68.8%) test = (100%) 141 (11.4) 
Goit Goit p - value (2) + (4) 
n(%) | a5 9.4%) | 2%) 105 (12.4%) nee) 
a (2) Se (4) 
< 10 10 (15.4) 1 (14.3) 55 (84.6) 6 (85.7) 65 (5.3) 7 (5.0) 
11-20 36 (33.0) 4 (25.0) 73 (67.0) 12 (75.0) 109 (8.8) 16 (11.3) 
21-30 110 (31.8) 8 (20.0) 236 (68.2) 32 (80.0) 346 (28.1) 40 (28.4) 
18.087 
31-40 134 (37.0) 11 (29.7) 228 (63.0) 26 (70.3) 0.006 362 (29.4) 37 (26.2) 
p<0.01 
41-50 55 (25.6) 7 (28.0) 160 (74.4) 18 (72.0) 215 (17.4) 25 (17.7) 
51-60 32 (27.6) 5 (33.3) 84 (72.4) 10 (66.7) 116 (9.4) 15 (10.6) 
61 and above 8 (40.0) 0 (0) 12 (60.0) 1 (100.0) 20 (1.6) 1 (0.7) 
































Bolded p-value < 0.05 Statistically Significant 
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Figure: 2 Flowchart of the process of allocation of villages and households in the study area (N=1233) 
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1 (0.1%) were prevented anomaly, 1 (0.1%) were answered iodized 
salt was useful to their children’s health, and 44 (3.6%) weren’t aware 
about anything of iodized salt and its benefits. In our study, the 
overall adequately iodized (=15 ppm) salt utilized by the households 
was 26.0% [(320/1233) *100]. Most 960 (77.9%) of the respondents 
did not know if there was any disadvantage in using iodized salt, 244 
(19.8%) of the 1233 respondents felt that use of iodized salt was of 
no disadvantage. 18 (1.5%) respondents felt that there was some 
disadvantage in using iodized salt. The disadvantages as said by the 
households that 10 (0.8%) were high cost, followed by hypertension 
3 (0.2%), 1 (0.1%) diabetes mellitus, 1 (0.1%) kidney disease, and 2 
(0.2%) were told the iodized salt caused obesity. 


Availability of types of salts in the study areas: 

Among 1233 households, 540 (43.8%) households were purchased 
powered salt and in that 159 (29.4%) households were identified as 
adequate (15ppm and above) iodine salt and 693 (56.2%) were 
purchased crystalline salt and in that 161 (23.2%) were identified as 


adequate (15ppm and above) iodine salt as shown in Table — 2. 


Place of buying salts and types of salts among households: 

Total 1233 households, 540 (43.8%) were bought powered salt and the 
remaining 693 (56.2%) were bought crystalline salt. Hence, more than 
half of the study population bought crystalline salt. Out of 1233 
households, 858 (69.6%) purchased salt in local grocery stores. In 
that, 396 (45.2%) were purchased powered salt and in that, 90 (22.7%) 
were identified as adequate iodine (15ppm and above) salt. Among 
858 households, 462 (54.8%) purchased crystalline salt and in that, 30 
(6.5%) were identified as adequate iodine (15ppm and above) salt. 


Out of 1233 households, 86 (7.0%) purchased salt in nearby village 
markets. In that, 71 (82.6%) were purchased powered salt and in that, 
180 (25.4%) were identified as adequate iodine (15ppm and above) 
salt. Among 86 households, 15 (17.4%) were purchased crystalline 
salt and in that, 2 (13.3%) were identified as adequate iodine (15ppm 
and above) salt. Out of 1233 households, 160 (13.0%) were purchased 


Table: 2 Distribution of place of buying salts and types of salts among households (N=1233) 






































Packed Powered Salt Packed + Loose Crystalline _ _ 
Salt eel Association Association 
oe between between 
Adequately Packed ps lees ly 
Iodine % Powered Salt 10 = in F 
Adequately and Packed | powered an 
Iodine % oe , (159 + + Loose Packed + Total 
Place of n(%) (15ppm and n (%) (15 q | 161)/1233 | Crystalline Loose 
buying salts above) oer. salt | Crystalline | -N(%) 
540 693 above) = 26.0% salt 
(43.8%) 159/540 (56.2%) eigb9= Chi-Square 1233 (100.0) 
3.2% ~ (2) + (4) Value and Chi-Square 
(1) = 29.4% (3) et Value and p- 
p-value value 
(2) (4) 
Gd) &@3) | 2 &4 
Local 
Grocery 396 (45.2) 90 (22.7%) 462 (54.8) 30 (6.5%) 858 (69.6) 
Store 14.0 
a iTaee 71 (82.6) | 18(25.4%) | 15 (17.4) 2 (13.3%) 23.3 86 (7.0) 
Market . ‘ ‘0 i * ‘0 S * 
anal 236.86 168.25 
mbulant 
Veidor 0 (0) 0 (0%) 56 (100) 15 (26.8%) 26.8 0.0001 0.0001 56 (4.5) 
Public p<0.001 p<0.001 
Distribution 11 (7.8) 11 (100%) 149 (92.2) 110 (73.8%) 75.6 160 (13.0) 
System 
Others 
(Puducherry 62 (84.9) 40 (64.5%) 11 (15.1) 4 36.4%) 60.3 73 (5.9) 
Market) 
































Bolded p-value < 0.05 Statistically Significant 
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salt through the public distribution system. In that, 11 (7.8%) were 
purchased powered salt and in that, 11 (100.0%) were identified as 
adequate iodine (15ppm and above) salt. Among 160 households, 149 
(92.2%) were purchased crystalline salt and in that, 110 (73.8%) were 
identified as adequate iodine (15ppm and above) salt. The 
households’ members purchased salt from ambulant vendors and in 
other (Puducherry Market) places. Association between Packed 
Powered Salt and combined packed, loose Crystalline salt was showed 
a significant association with Chi-Square Value = 236.86 and p-value 
= 0.0001 (<0.001) and Association between Adequately iodine in 
powered and combined packed, loose crystalline salt Chi-Square 
Value = 168.25 and p-value = 0.0001 were listed in the Table— 
2. Hence, out of 1233 households 320 (26.0%) were used iodized salt 
in their regular food. 


Maintenance of salt containers, type of storage of salt, and places 
of storage in the households: Majority 1176 (95.4%) of the 
households used containers with a lid for storing the salt. Whereas, 18 
(1.5%) used containers without lid and another 27 (2.2%) households 
did not transfer the salt to any container, but stored it in its original 
packet itself and others 12 (1.0%). ie., others meant 8 households 
were stored the salt in gunny bags and another 4 in paper to wrap the 
salt. Majority 1080 (87.6%) of the households were stored salt inside 
the cabinets in their respective kitchen, another 47 (3.8%) stored on 
top of the table, 76 (6.2%) households were stored above the stove, 
and 30 (2.4%) were on the floor in the kitchen. Out of 1233 
households, 76 (6.2%) households knew that they weren’t using 
iodized salt. Only 551 (44.7%) of the respondents knew that they were 
using iodized salt. A significant 601 (48.7%) number of households 
weren’t aware of whether the salt used in their houses was iodized. 
Among 1233 households, 106 (8.6%) households responded for “what 
reasons they didn’t use the iodized salt in their food?”. 60 (4.9%) of 
the households responded the reason was rate of the iodized salt was 
more in cost wise; 34 (2.8%) were traditionally buying crystalline salt 
from the ambulant vendor, and 12 (1.0%) were responded as not 
available in the local areas. ie., households’ members responded that 
it is very difficult to buy iodized salt because grocery shops are far 
away from their residing place. 


Discussion: 


IDD problems have become a public health problem on a World level. 
[18] These IDD problems are present throughout the country India. In 
our present study, female gender was more than male gender. Similar 
type of results was revealed by Tariku and Mazengia conducted in 
Northwest Ethiopia. [19] In this study, total goiter prevalence (TGP) 
was 11.4%. In the year 1992 — 2002 the TGP was estimated in the 
rage of 17.6 — 18.2% by World Health Organization (WHO). [20] In 
our study, 26% of a household's salt contained adequate iodine 


content. Whereas, a study by Kapil in the year 2001 had mentioned 
high, ie, adequate salt (=15 ppm) was used in 35% of households in 
Kanchipuram district. [21] Moreover, in another one study by Deepika 
et. al. had shown very high adequate iodine content in 3/4" of 
households’ salt in Prakasam district, Andhra Pradesh. [22] In our 
study, more than 1/3" of households responded to the perceived 


benefits of using iodized salt. But, a report of eight states in India 
showed a high 45.1% of households avail of iodized salt by awareness 
of iodized salt than our present study. [23] 


The availability and utilization of adequately iodized salt was 
mentioned as very low by Taiiku and Mazengia. [19] IDD is a major 
problem in 130 countries. So, regular survey relates to the magnitude 
of IDD, iodine and its benefits related information, education and 
communication (IEC) programs conducted and construct a related 
monitoring agency is needed to improve or ensure the iodized salt to 
distribute to the affected communities/areas. [24] Iodine content is low 
in the diet salt will cause many problems like hypothyroidism, damage 
in brain development, mental effects, deaf and dump, psychological 
problems, abortion, deficit in fetal growth and also fetal death in 
pregnancy period in women. Due to IDD many problems have 
happened in pregnancy and in the child births in India. This will be 
eradicated by fortified salt with iodine or double fortified salt with 
iodine and iron. [25] In our present study, adequately iodized salt (AIS) 
utilized by the households of the study areas was 26.0%. But, a study 
in Northwest Ethiopia by Tariku and Mazengia have revealed that the 
utilization of very high adequate iodized salt was 63.3%. [19] Whereas, 
in another one study by Pandav et al. [26] has mentioned 71% 
households consumed AIS (=15 ppm) as their diet salt. In another one 
study in Bihar by Sankar et al. [27] have mentioned that 40.1% 
household salt was found as adequate salt. Moreover, as per UNICEF 
consultant report explicitly that consumption of edible salt with 0 ppm 
iodine was 34.5% in Tamil Nadu State as per NFHS III survey 2005- 
06. [28] Whereas 88% of people took iodized salt in their daily diet. 
[29] In the UNICEF report as per year 2006 — 07 had stated that 65.2% 
and 58.2% in upper and lower Egypt respectively; but in year 2014 — 
15 it was shown high 72.6% and 74.6% in upper and lower Egypt 
respectively. [30] So, the iodine content is varying from region to 
region in India. [31] 


In a study, the level of iodine content was in packaged crushed, crystal 
salt, and loose crystal salts 31.4%, 58.6%, and 9.9% respectively. [23] 
In our study, out of 1233 households, more than half of 693 (56.2%) 
households were bought packed and loose crystalline salts. In that, 66 
(9.5%) were packed and loose crystalline salts. Out of 66 salts, very 
little 10 (2.2%) were packed crystalline salts bought from the local 
grocery store, in that very low 2 (0.2%) loose crystalline salt, most of 
56 (84.8%) were loose crystalline and it was provided by a salt 
ambulant vendor. The adequate iodine content in packed powered salt 
29.4%, and total packed, loose crystalline salt was 23.2%. To eliminate 
the iodine deficiency and to estimate the iodine nutrition among 
countries by conducting nationwide surveys. [20] The main limitations 
of the study were those who were available in the household’s 
maximum women. Some households were closed due to working days. 


Conclusion: 


From our present study findings, we have concluded that the majority 
of study population used iodized salt in their regular food. But, very 
less adequately iodized salts were available in the study 
area. Nevertheless, the majority of households didn’t know about the 
benefits about usage of iodized diet salt. Health education is needed in 
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selling adequate iodized salt in nearby grocery 
stores/shops/malls/supermarkets and to improve knowledge about 
iodized salt among shopkeepers and local salt vendors. Iodized salt 
provided through the public delivery system to study rural areas. This 
will be done through health education in schools, colleges and 
community level, by communication and information (ECD would be 
conducted by Non-Governmental organizations, Government 
organizations and other in and around medical colleges. 


Recommendations: Health education related to usage of iodized 
salt, how to store the iodized salt in the household level, how to identify 
the iodized salt in the grocery shops. In school level also the iodine 
related health study is needed in and around study areas. 
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